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pots Gn Speatral Rosoluti@p, 

resolution in each easa. The three systems are respectively the  

priaap, intexcieronretriu opeatroaaopy, and the  mltiflltsr method? 1 

Tor the prism, Ignoring diffrorotioa, an huident plane wave 
represented by the input funation of wavelength i ( x ) is mapped 

into  an output itmetion of angle P given by 

where the kernel IC represents the transper funation of the prisni. 

The p r i s m  thus maps the spacre into the ogaoe. The spectral 

dispersion here may bo arrived at by using two delta funations 
I 

asi input funcrtlonrr, 6( x-r,>,, m - 12 I the output w i l l  then consist 

correspondingly of @ R * L  W-fl) f and d f 8 p e r d O A  10 giV8n bp 

, , 
, A  L 

It depends of course on the a p e c i f h  kernd EL. 

prism gives DL ong-to-one'correspondence betoreen hand ' , it is Since IC for the 

not necessary t o  transform inversely t o  f ind f ( 4 
/ I  I 

, I f  diffrxtctlon io now asstmod present 1x1 IL dws 
I 

delta fuxmtlons Into deXta tuPationd but into broadened 

not m2p 

fnqctions, 

(&&though the 8oappIng $8 at111 uloselp one-to-one) and ,Be usual 

definitfoa of resolutioa I s  arrived at by eons3derlng tha 

L\ dispersion uoapled w i t h  th6 dilfraotlon. 
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I n  interierometriu agectmscopy, an -gut function f < A 
io mapped into an output function of path difference g ( Y ) 8 

aceording to 

two essential differsnaoo from the prim oatso. S t  i s  not possible 

t o  deiins dispersion rpllasply, and i t  i m  nec(sslsary to  make the An- 

vemm traasZorm. 

of t h e  Inverse transform io aeaessarily Pinite, analogous to the 

f i n i t e  aperture of tbs p r i s m ,  wdlffrautloa*s appears again and 

Blnce the  range of x involved i n  the  integration' 

2 -  
l, . 

lidts the resolution &taineda 

transform hero produoeb, both dtoperslon and dlffraction, while 

the Inverse transform produce8 furthar diffraction. 

One may coaslder that the direct 

variable which f a r  s~mple m a y  be time: 
r. 2 

I ,  

1 .'. 

, 
Xn prmtlco, tho Antggpr8l equation f o r  replaced by a mtrix 

Guatloa since g ( A,  t) is cronotructed f r o m  a i i n i t e  number -P 

filters. 

gqterferometer method are both present here - L e .  the nature 

pf IC and the inverse transforxaatloa 1 ond are aucromganied by a 

TBrr resoZution=determ$n%ng f m t o r s  present i a  the 

I Q 



I t  would seem that a general definition of sgmctral 

resolution should take iato account the three systems. 

might be arrfved at  by the operational approach mentioned in 

connection w i t h  the p r h ,  i .e .  uoinpt two dolta funotions as 

input functions and find- the smallest separation betweeon 

then that the given m y s t e m  w i l l  resolve, 

tranaforar o i  8 system w i l l  gives corresponding to two delta 

I t  

Thus the direct 
I 

f 

If the inverse traasfoxms of g,(t) and g2(t) are denoted by 

gi( ) and gi( ) *  thair correlation famution x x 

may be a useful measure of the congruence between the two 

system outputs and therefore 02 the resolution. 

To illurrtrste haw tha Rsyleigh oritorion of  resolution 

may be carried mer to the general case by PISLUIIS of the corre- 

lation function, the primn anU faterferometria mystems can 

be treated. 
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where &(y) 

*iangular 

=i 0 4  7.4 2 

Otc. . .  

The resulting wrrelation funutlon fa 
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- x  POr the Bayleigh separation eR- - 3 9 &as the v a l u  24 

. .. , 

Two wavelengths w $ l Z  be resoWd when their diffraation patterns 

have a crorrelation lee0 than t h b  value. 

wh;%ch has the value 0 . l b 2 #  corresponding t o  the value foundifor 



approximately, givixqg for the reaolvlaq power 

a 
In this case aauwWa4 resolving power is arrived at baause the 

ndispereionv of the oyetear i o  aimxxtiallp known. 

The appllaatIon of t h i s  definition t o  the multiiilter eystem 

i s  more dlfficnilt, but would pleld a quantity f o r  a given 

def Anttion in the above way. 

The lnaylefgh ariterion is wed here only Cor purposes of 

coaparlson. It nay not be the best one 2ron t h e  po&,nt of view 

M correlation, ehue matput funations of various systems w i l l  

Lta general bear llttle resemblanue t o  the diffrmtAon funation, 

OP which tha aayblgh ea?iSerAon w a s  baaed. 
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